I I December 1974; revised 28 February 1975 Primate Evolution: Analysis of Trends Cartmill (1) has advanced challenging arguments concerning the origin and persistence of primate specializations in the visual system and in grasping coordination. These specializations are hypothesized to have been strongly influenced by ancestral tendencies to subsist in a significant degree by predation on visually located and manually captured insects and other prey in the forest canopy and undergrowth. A subsequent exchange of views between Raczkowski and Cartmill (2) was useful in clarifying questions stimulated by the original article, but did not succeed in eliminating misinterpretations of the claims of certain other writers. I shall first examine a conclusion related to the logic of evolutionary arguments, and then discuss misconstruals of certain views of Le Gros Clark, indicating ways in which his discussion of arboreal influences on primates has much more significant implications than were credited to it.
In setting the stage for his evolutionary arguments, Cartmill discussed aspects of the logic of explanation. He noted that scientific explanations are frequently of a type involving deductions from certain givens, including lawlike generalizations-a statement which quite properly allows for other kinds of explanation. He continued, citing Simpson (3) and other writers, "yet some evolutionary biologists and philosophers of science ... have argued that evolutionary explanations do not involve any such generalizations, and hence are not subject to refutation by counterexamples" (1, In the interest of brevity, I shall consider mainly the views of Le Gros Clark in the following arguments, but aspects of the conclusions concerning the vitality of these views apply also to certain overlapping claims made by earlier and subsequent writers. Cartmill has chosen to articulate much of his discussion around "the arboreal theory" (1, 5) Obviously, an explanation of a set of evolutionary trends in a lineage can be challenged in many ways say, by pointing out that the supposed lineage is not a lineage, or that the supposed trends do not characterize it (1) . If Shaklee wishes to call all these counterexamples, and to invent another term for the use which I specified (2), I have no objections. The cited paper, by Feyerabend (3) begins by conceding that "covering law" theories of explanation adequately represent the relation between empirical generalizations and empirical instances; Feyerabend is concerned with denying that a similar model applies to cases where one formal theory is being replaced by a more inclusive one (as in the replacement of Galilean mechanics by Newtonian mechanics). This is irrelevant to the points questioned by Shaklee. I continue to feel that a proposed explanation can be rejected if the explanans is deducible from the explanandum, so that "Some arboreal species develop grasping extremities (and this is one of those)" is not an adequate explanation of the fact expressed by "This arboreal species has developed grasping extremities" (4) . If a proposed explanation applies to lineages for which it is known not to hold, it has no explanatory force for those instances where it does hold; otherwise, the conjunction of any two contemporaneous events would form a satisfactory explanation of one of them (for example, "The explanation of the heath hen's extinction was the commercial success of talking motion pictures"). In fact, we usually lack satisfactory explanations for extinctions and many other kinds of evolutionary phenomena, and we ought to recognize this; we cannot solve puzzles unless we admit to being puzzled.
I am not sure what Shaklee is claiming about Le Gros Clark. True, Le Gros Clark felt that the hands increased in tactile sensitivity and manipulative importance during primate evolution, but this is a description of a trend, not an explanation. If I read Le Gros Clark correctly, he believed that this trend was explained in its initial stages by the demands of acrobatic arboreal locomotion: "compared with claws ...
[enlarged, soft pads at the ends of the fingers] provide a much more efficient grasping mechanism for animals which find it necessary to indulge in arboreal acrobatics, for by their greater pliability they can be adapted with much more precision to surfaces of varying size and texture. They also come to be richly supplied by sensory nerves and thus to form tactile organs with a high degree of sensitivity" (5).
If Le Gros Clark is not claiming that arboreal locomotion selects for enlargement of pads and reduction of claws (with consequent progressive transfer of tactile and manipulative functions from the face to the hands), then he is offering no selective explanation at all, but only a description of what happened. Contrary to what Shaklee suggests, I have great respect for the work and accomplishments of Le Gros Clark; I am persuaded, not only that he was offering a general explanation of several primate evolutionary trends, but that this explanation was sufficiently concrete and vulnerable to be subject to refutation. This is an important accomplishment, and betokens uncommon mental clarity and courage.
Similar things could be said about the work of F. W. Jones and G. E. Smith. I am not sure that as much could be said for some of the additions and reformulations offered by Shaklee. Some of what Shaklee says seems to me to conceal a rather teleological approach to evolutionary phenomena. Grasping hands are of great importance as manipulatory organs in many higher primates, but grasping specializations of the foot appear to have preceded those of the hand, and (as Shaklee himself points out) most prosimian species use their grasping hands very seldom for manipulating objects. It follows that everything Shaklee says about the interaction of the hand and eye in manipulation is applicable at best to certain lineages of anthropoids, and is irrelevant to the question of why Eocene primates developed grasping extremities and most arboreal rodents and carnivores did not unless one regards prosimian adaptations as a lot of desperate half-measures that had to be adopted along evolution's predestined march toward the Anthropoidea. Although some of Shaklee's remarks about social behavior, visual communication, and lengthened infant dependency may well be helpful in understanding some aspects of anthropoid evolution, they too are beside the point in attempting to explain why tarsiers and lemurs have come to differ from tree shrews, squirrels, and Plesiadapis, which is the question at issue here.
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